Production of recombinant cytochrome b558 allows reconstitution of the phagocyte NADPH oxidase solely from recombinant proteins.
Phagocytic white blood cells contain a multicomponent oxidase that generates microbicidal products by catalyzing electron transfer from NADPH to molecular oxygen. Activation of this oxidase requires interactions of a unique membrane flavocytochrome with the cytosolic proteins p47phox, p67phox, and p21Rac. This flavocytochrome, designated cytochrome b558, is a heteromer comprising a 22-kDa alpha-subunit (p22phox) and a glycosylated approximately 91-kDa beta-subunit (gp91phox). Cytochrome b558 was expressed in Sf9 insect cells coinfected with recombinant baculoviruses carrying cDNAs for p22phox and gp91phox. Membranes of these cells contained a b-type cytochrome with a dithionite-reduced minus oxidized difference spectrum similar to that of neutrophil cytochrome b558. The recombinant cytochrome b558 beta-subunit was heterogeneously N-glycosylated as demonstrated by its susceptibility to cleavage with endoglycosidases F and H. In contrast to the neutrophil cytochrome b558, a portion of the N-linked oligosaccharide was of the high mannose type. Recombinant cytochrome b558 supported superoxide production in a cell-free assay containing recombinant p47phox, p67phox, and p21Rac. The enzymatic turnover of the partially purified recombinant cytochrome b558 and neutrophil cytochrome b558 were similar (approximately 100-160 mol of superoxide generated/s/mol of cytochrome heme, range of two experiments) and the native and recombinant cytochromes showed similar requirements for NADPH and exogenous FAD. These studies represent the first reconstitution of the NADPH oxidase solely from recombinant proteins and define a model system to explore the structure and function of cytochrome b558.